Background: Determinants of long-term survival after sudden cardiac arrest (SCA)
| INTRODUCTION
Sudden cardiac arrest (SCA) is an important cause of morbidity and mortality in the United States; however, the impact of socioeconomic status (SES) on survival after SCA remains incompletely elucidated.
Each year, about 300 000 Americans experience an out-of-hospital SCA. 1 Despite drastic improvements in care for patients with SCA, 1-year survival can be as low as 14%. 2 Identifying patients who are at increased risk for mortality after SCA can help target future interventions and improve outcomes.
SES is an important determinant of long-term outcomes in cardiovascular disease. [3] [4] [5] [6] [7] The effect of SES on outcomes has been found to be independent of the indicator used to assess SES. 8 This effect has also been documented in countries with publicly funded healthcare systems, 6, [9] [10] [11] suggesting mechanisms that transcend patients' health care coverage. A handful of prior studies have been performed that suggest that lower SES is associated with higher incidence of SCA. [12] [13] [14] However, little work has been performed to examine the influence of SES on outcomes after SCA.
In the present study, we sought to determine the effect of lower SES, as estimated by median household income of the patient's zip code of residence, on long-term mortality in a cohort of patients that initially presented to our institution with SCA and were discharged alive. We hypothesized that, compared to patients with higher SES, those with lower SES would have higher mortality.
| METHODS
We All-cause mortality was the primary outcome of this study. We assessed it by examining the rate of mortality during follow-up as well as the time to death. Mortality was ascertained by querying the electronic medical records and the social security death index using the updated Social Security Administration Death Master file, for which our healthcare system is exempt from the 3-year delay period by the Social Security Administration.
A univariate analysis using the Pearson χ 2 test, Student t test, and Mann-Whitney U test was performed as appropriate to determine baseline differences for clinical and demographic variables between income quartiles. Variables that were significantly different among the income quartiles at the P < .10 level in the univariate analysis were included in subsequent analyses. A multivariable logistic regression model was generated to determine the odds ratio of mortality after SCA for patients in the lowest income quartile compared to other SES quartiles. Similarly, the time to death was compared between patients in the lowest SES quartile and those in the highest three quartiles using Kaplan-Meier analysis and the log-rank test. A Cox regression model was used to adjust for unbalanced covariates. Two-sided P-values .05 were considered statistically significant. The majority of statistical analyses were performed using the statistical software package SPSS, version 25.0 (IBM, Armonk, New York).
| RESULTS
We identified 1420 patients who were discharged alive after SCA from 2000 to 2012. These patients were followed for a mean duration of 3.8 ± 3.1 years (median 3.6 years Table 2) .
A Cox regression model was generated to determine the hazard ratio for mortality for those in the lowest income quartile. Unbalanced covariates as detailed above were included in the multivariable model.
Here again, patients who were in the lowest income quartile were 25% more likely to die with a hazard ratio of 1.25 (95% CI 1.00, 1.56) (P = .046) (Table 3, Figure 1 ).
| DISCUSSION
In this retrospective single-institution study, we analyzed the impact of SES, as measured by median income of a patient's zip code of residence, on long-term mortality of SCA survivors. We found that patients in the lowest SES quartile were more likely to die, even when controlling for multiple demographic and clinical risk factors. These findings were separately replicated through both a logistic regression and a Cox regression model. Interestingly, our data demonstrated a threshold effect whereby only patients in the lowest SES quartile had higher mortality. There was no dose-dependent effect.
Prior work in the field has demonstrated that lower SES is associated with increased incidence of SCA across multiple sites in the United States and Canada. 12, 13 The effect of increased incidence was not completely elucidated but was likely because of the fact that the same factors that cause increased rates of SCA also contribute to increased mortality after SCA.
Although our study was not intended to unmask the mechanisms by which lower SES impacts mortality, there are however several Our study used a purpose-built dataset of SCA throughout our healthcare system. Our system includes many hospitals ranging from small rural to large urban tertiary centers. Therefore, our data reflect is reasonable to use census-derived data as in our present study. In fact, earlier work suggested that the use of census data may actually underestimate the effect size that would have been observed had individual data been used. 27 Thus, the association between lower SES and higher mortality may actually be more intimate than what we report.
| CONCLUSION
In this retrospective, single-system analysis, we demonstrate that the rate of mortality and time to mortality after SCA are higher in patients in the lowest household income quartile. These data support the hypothesis that poor outcomes following SCA are associated with lower SES. Thus, in designing interventions to improve long-term survival after SCA, measures specifically targeting patients of low SES are necessary and may provide more survival benefit.
